Export incompatibility of N-terminal basic residues in a mature polypeptide of Escherichia coli can be alleviated by optimising the signal peptide.
Export of the outer membrane protein, OmpA, across the cytoplasmic membrane of Escherichia coli was severely inhibited by the presence of two, three, four or six additional basic residues at the N-terminus of the mature polypeptide, but not by three similarly positioned acidic residues. Because a few bacterial proteins do possess basic residues close to the leader peptidase cleavage site and because the type of inhibition described here could pose problems in the construction of hybrid secretory proteins, we also studied means of alleviating this form of export incompatibility. Inhibition was abolished when basic residues were preceded by acidic ones. Also, the processing rates of the mutants with two or six basic residues could be partially restored by increasing the length of the hydrophobic core of the signal peptide. Taking this as a precedent, it is suggested that the structure of the signal peptide is an important feature for maintenance of a reasonable rate of translocation of those exported proteins which possess basic residue(s) at the N-terminus of the mature polypeptide.